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Planning for Sustainable Live-Fire Ranges
Minimizing Environmental Impacts

Range Design Risk Evaluation Tool™

Paul Loechl, ERDC-CERL Sharing Future Space Symposium 
April 11-12 2006
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Range Planning

PY    (-3)                    PY   (-2)                      PY   (-1)               Project  Year               PY   (+1.5)

Site Selection/Project Definition
1391 Development

MCX 1391 Validation
RRPB Project Validation

3086/15% Design
35% Design

Final Design
Award
Construction

Target Installation
Customer Satisfaction

Award NEPA 
Contract

DOPAA

NEPA QA/QC

ROD/FNSI

Integrated Management Team

Corps of Engineers, Huntsville Center

Army Environmental Center

PEO STRICOM

Integrated Management Team:
DAMO-TRS – Overall Management
ATSC – Integration, Doctrine & Standards
MACOM – Requirements
HNC – 1391, Engineering
PEO STRI – Targets
AEC – NEPA  Design, QA/QC
IMA – Installation C2
FORT X – Customer

NEPA SOW

RANGE AND TRAINING LAND NEPA
MILCON Process
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Activity Resource Vulnerability
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A. Construction
1.  Clearing 0.755
2.  Horiz Construction 0.687
3.  Vertical Construction 0.927

B. Operations and Maintenance
1.  Ammunition 0.763
2.  Unit Activity* 0.696
3.  Equipment (unit) 0.917
4.  Wastes 0.894
5.  Maintenance 0.825
6.  Targets 0.927

C. Closure
1.  Dormancy 0.936
2.  Clearing 0.827
3.  Cleanup 0.763
4.  Re-use 0.985

Cumulative 0.752 0.743 0.881 0.791 0.808 0.975 0.829 0.975 1.000 0.747 1.000 0.846 0.956 0.936 0.871 0.846 1.000 0.903
Score Useful for identifying resources at risk and for NEPA scoping

Risk
Issue

Report

Modeling 
Links

Alternatives 
Analysis

Mitigation
Strategies

Activity-Risk Issue Matrix

•FCC

•Range type

•Activities

•Targets

•Firing points

•Addn. activities

•Size

•Air and water quality
•Landuse changes
•Noise
•TES/Habitat alteration
•Wetlands
•Cultural resources
•Solid waste
•Energy
…

Project Information Site Information Impact Risk/Sustainability Issues

Range Design Risk Evaluation Tool - Approach

•Location

•Natural and cultural 
attributes

•Vulnerable areas

•Installation boundary
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Range Design Risk Evaluation Tool – Range Selection

Range Project 
Information

•Facility/Activity/Task (FAT) 
lists

•Size, munitions, construction 
rqts.
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Range Design Risk Evaluation Tool – GIS Analysis

ITAM Data Layers
*TES/Species of concern
*Habitat
*Roads
*Railroads
*Water (Streams, lakes, ponds)
*Wetlands
*Cultural resources
*Soils
*Vegetation
*Terrain

Site Resource Analysis



4/26/2006 7

Range Design Risk Evaluation Tool – Issue Analysis

Impact Issue Analysis

*Landuse and Traffic Changes
*Water quality
*Wetlands
*Floodplain
*Coastal zone
*Water body modification
*TES/Species of concern
*Wildlife and Vegetation alteration
*Cultural resources
*Energy
*Air Quality
*Noise
*Hazardous materials
*Visual effects
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Range Design Risk Evaluation Tool

Risk Issue Factors Data Analysis
Landuse Alteration Incompatible landuses Ag lands GIS
Traffic Patterns Grazing lands GIS

Designated eco areas GIS
Roads & Railroads GIS

Recreation change Qualitative
Range Sustainment Energy Qualitative
Sustainable Design Energy Qualitative

Cultural Resources Presence of sites CR sites and inventory GIS
Noise Noise and receptors II/III & 115/130db noise contours GIS
Air Quality Pollutant loading Non-attainment Table

Safety Range activities & roads Qualitative
Haz Materials/Waste Use, storage, cleanup Range activities Qualitative
TES/Species of concern Species/habitat presence Listed and candidate GIS
Migratory birds Seasonal routes/patterns Qualitative
Wildlife and Vegetation Invasive species presence Location maps GIS

Invasives intro and spread Range activities Qualitative
Habitat alteration Vegetation and habitat maps GIS
Soil erosion Soils, slopes, cover GIS

Wetlands Alterations Wetlands GIS
Coastal Zone Alterations Coastal zone map GIS
Water Quality Protection of water Water bodies GIS

303d listed waters Table
Sole source aquifers Qualitative

Visual Effects Resource protection Viewsheds Qualitative

LEAM

Issue Analysis Within and Outside of the Installation

Analysis

Natural Areas Loss
Regional Disruption

Regional Losses
Light, Freq., Air Routes

Growth of Receptors
Air Quality Reduction

Adjoining Roads

Habitat/Species Loss
Flyways

Invasive Populations

Habitat Loss

Regional Losses
Regional Pressures

Aquifer Maps
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Range Design Risk Evaluation Tool – Risk Report

Calculate and Display
Impact Risk
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Range Design Risk Evaluation Tool - Mitigation

Factor in Mitigation
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Tool Benefits

• Fast, low cost analysis

• Introduces environmental considerations early; scoping 
and planning

• Interactive: aids analysis and decision-making

• Initiates data collection; utilizes standard Army GIS 
datasets

• Allows for incorporation of numeric models and 
databases

• Web-based tool ROC

AAR
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Paul Loechl

ERDC-CERL

Range Design Risk Evaluation Tool™

http://ff.cecer.army.mil/ff

217-373-5892

http://ff.cecer.army.mil/ff
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Range Managers Toolkit (RMTK)

Sharing Future Space
Urbana, IL

11 Apr, 2006
Michelle Swearingen

ERDC – Champaign, IL

RANGE MANAGERS TOOLKIT 
(RMTK) 
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– RMTK Working Group and Functional 
Requirements

• Joint Army/USMC Azimuth
– RMTK WG:

» ATSC
» USAEC
» TRADOC Safety
» ERDC
» USMC Range and Training Area Management (RTAM)

• New requirements developed by joint (Army/USMC) 
RMTK WG

RANGE MANAGERS TOOLKIT 
(RMTK)
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RANGE MANAGERS TOOLKIT 
(RMTK)

• Requires ESRI ArcGIS 8.3 or 9.0
• Currently Available:

– SDZ Tool
– Noise Tool
– Laser Tool

• Future Development:
– Range Design and Planning Tool (in testing)
– Temporary Ammo Storage Locator
– WebSDZ
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RMTK Noise Tool - Overview

• RMTK Noise Tool
– Blast noise impact assessment model

• Predicts likelihood of receiving a noise complaint
• Single event, not long-term average

– Predicts PK15(met) levels
• In-line with updates coming in AR 200-1
• 85% solution

– Explicitly takes weather into account
• Time of Day 
• Season
• Cloud Cover
• Wind Speed / Direction
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RMTK Noise Tool - Output

• PK15(met) noise contours
– In-line with shift away 

from “average noise level”
(DNL) 

– Peak level only exceeded 
15% of the time based on 
weather statistics, i.e. the 
85% Solution

• Color-coded to 
“complaint risk”
– Likelihood of receiving a 

noise complaint due to a 
particular noise level

– Thresholds for large 
weapons and demolitions:

• 130 dB = high risk
• 115 dB = low risk
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RMTK Noise Tool - Input

• Noise levels are heavily dependent upon:
– Weather
– Source 

• Type
• Munition used
• Directivity
• Firing and Target locations

• RMTK Noise utilizes all of the above 
information
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RMTK Noise Tool – Intended Usage

• “The RMTK Noise Tool is designed to be a day-
to-day planning tool for Range Control personnel.  
The output is designed to give Range Officers a 
“head’s up” on potential noise impacts on both 
on- and off-post communities based on current or 
expected weather conditions. “

• “The RMTK Noise Tool does not provide noise 
mitigation assistance beyond scheduling in terms 
of both time and location.  The RMTK Noise 
Tool output is not intended for official documents 
or general public release. “
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RMTK Noise Tool

• Planned Updates
– FY06

• Incorporate Terrain and 
Water effects

– FY07
• Small arms capability

• Availability
– Army SRP Website
https://srp.army.mil

– USMC TECOM
https://rtam/tecom/usmc.mil

POC Army:
Billy Karnes
TPIO-Live
U.S. Army Training Support Center
Building 2787
Ft. Eustis, Virginia 23604-5166
Phone 757.878.2084
DSN 826.2084
Fax 757.878.4269
Email: Billy.Karnes@us.army.mil

POC USMC:
Carlos Hathcock III
Range and Training Area 
Management Division (C465)
TECOM
3300 Russell Road
Quantico, Virginia 22134
Phone 703.784.2841
Fax 703.784.6404
Email: Hathcockcn@tecom.usmc.mil

POC Noise:
Michelle Swearingen
ERDC-CERL
P.O. Box 9005
Champaign, IL 61826-9005
Phone 217.373.4521
DSN 643.4521
Fax 217.373.7251
Email: Michelle.Swearingen@us.army.mil

https://srp.army.mil/
https://rtam/tecom/usmc.mil
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